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Table 1 CSF analysis
Date of analysis Cell count Glucose
Ventricular CSF
On admission Turbid, clumps of cells 43 mg/dL
10 days later 2 cells 111 mg/dL
Lumbar CSF
On admission 4800 cells, all polymorphs 30 mg/dL
3 weeks later 5 cells 95 mg/dL
CSF, cerebrospinal fluid; PCR, polymerase chain reaction.started (ceftriaxone 100 mg/kg/day and amikacin 15 mg/kg/Co-existent pneumococcal and tubercular
mixed meningitis in heterozygous sickle cell
disease: a case report
Sickle cell disease is an inherited disorder that presents with
a diverse group of clinical syndromes. Dr James Herrick first
reported the disease in the year 1910.1 Ingram identified the
substitution of valine for glutamic acid as the sixth amino acid
of the beta globin chain. Since then amultitude of amino acid
substitutions occurring at different regions of the beta globin
chain have been reported, leading to a spectrum of clinical
presentations. We report on a patient with heterozygous
sickle cell disease (HbSD) presenting with mixed meningitis
due to Streptococcus pneumoniae andMycobacterium tuber-
culosis. To our knowledge this is a first case report of mixed
meningitis in a patient with heterozygous sickle cell disease.
A 38-year-old male patient presented with a one-week
history of fever, headache, and vomiting, and altered sen-
sorium for one day prior to admission. There was no history of
abnormal posturing, seizures, or cranial nerve or motor
deficits. No past history of tuberculosis or contact with
tuberculosis, or co-morbid factors was forthcoming. He
had a history of multiple non-healing ulcers over the legs
for the last 5—6 years. On examination, the patient was thin,
emaciated, and febrile. He had pallor and mild icterus.
Multiple non-healing ischemic ulcers were present over both
feet. He was in altered sensorium — had no eye opening, was
decorticating in response to painful stimulus, and was not
verbalizing. Meningeal signs were present. The clinical pos-
sibility of subacute pyogenic meningitis or tuberculous
meningitis was considered. An urgent computed tomography
(CT) scan of the head revealed a significant communicating
hydrocephalus with periventricular lucency and no significant
basal exudates. As the patient had a poor neurological status,
an urgent right frontal craniostomy was done and an external
ventricular drain (EVD) placed. Cerebrospinal fluid (CSF) was
under high pressure. It was hazy in appearance. Microscopy
revealed clumps and sheets of polymorphonuclear leuko-
cytes. Gram stain showed Gram-positive diplococci resem-
bling pneumococci (see Table 1). A probable diagnosis of
pneumococcal ventriculitis with meningitis presenting as
acute hydrocephalus was made. Continuous external ventri-
cular drainage was continued. Parenteral antibiotics wereday). His hemoglobin was 7.1 g/dL with a packed cell volume
of 20.6%, and a peripheral smear showed marked anisopoi-
kilocytosis, plenty of schistocytes and normoblasts. His total
bilirubin was 2.1 mg/dL . Ultrasonography of the abdomen
revealed an absent spleen (possibly autosplenectomy).
The presence of chronic non-healing ischemic ulcers,
anemia, anisopoikilocytosis, schistocytes, elevated bilirubin,
and absent spleen, made us consider the possibility of sickle
cell disease. The sickling test was positive both by slide and
by solubility method. His hemoglobin electrophoresis (cellu-
lose acetate alkaline electrophoresis) showed features of
sickle cell trait with HbS/D band 30.7%. As the bands for
HbS and HbD cannot be differentiated by this method of
electrophoresis, further analysis was done by high perfor-
mance liquid chromatography (HPLC; see Table 2). As seen
from the HPLC report, the patient had almost equal compo-
nents of HbS and HbD types. The patient thus had hetero-
zygous sickle cell disease (HbSD). Following this diagnosis, his
siblings too were evaluated for the presence of a similar but
undiagnosed condition. While his sister had a normal profile
on HPLC, his brother, though asymptomatic, had the HbD trait
(see Table 2).
The patient was treated with parenteral antibiotics for 3
weeks. Continuous ventricular drainage was continued for 5
days. The patient regained sensorium over the next 2—3 days.
The height of the EVD was gradually raised and it was
subsequently clamped. As the patient showed no neurologi-
cal deterioration, the EVD was removed on the 5th day. The
patient remained conscious with no deficits. There was no
evidence of pneumonia. Three blood cultures taken on three
consecutive days were sterile. There was no clinical evidence
of endocarditis. Echocardiography was not done. A repeat CT
scan subsequent to the removal of the EVD revealed resolu-
tion of the hydrocephalus. The ventricular CSF obtained
previously was further evaluated. The culture was sterile.
However, it was positive for pneumococcal capsular poly-
saccharide antigen by latex agglutination test. The CSF was
also positive for pneumococcal antigen by nested polymerase
chain reaction (PCR). CSF was also analyzed for chronic
meningitis due to a clinical suspicion in view of the presenta-
tion as hydrocephalus.Though the cultures did not grow the
bacteria, the CSF was positive for M. tuberculosis by PCR
analysis. IS6110 uniplex PCR (uPCR) was used for the detec-Protein Gram stain Culture
115 mg/dL Gram +ve diplococci No growth
24 mg/dL - Sterile
100 mg/dL Pus cells.
59 mg/dL Positive for pneumococcal
polysaccharide antigen by latex
agglutination. Nested PCR positive for
pneumococcal antigen.
Positive for tubercular antigen by
IS6110 uniplex PCR analysis.
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Table 2 HPLC analysis
Hb variant Patient Brother Sister Normal valuesa
HbA 29.8 63.9 96.9 95—98
HbF 12.5 0.0 0.0 0—2
HbA2 2 1.6 3.1 1.5—4
HbS 27.1 0.0 0.0 Nil
HbD 28.6 34.5 0.0 Nil
HPLC, high performance liquid chromatography; Hb, hemoglobin.
a All values are percentages.tion of M. tuberculosis. A lumbar puncture was done to
confirm meningitis as the possible etiology for ventriculitis.
The CSF was hazy with 4800 cells: all polymorphonuclear
leukocytes (see Table 1). The patient was continued on
parenteral antibiotics for 3 weeks when a repeat lumbar
puncture revealed resolution of the meningitis. Anti-tuber-
culous therapy was also initiated. The regimen of four drugs
for 3 months (isoniazid 5 mg/kg, rifampin 10 mg/kg, etham-
butol 15 mg/kg, pyrazinamide 25 mg/kg), followed by two
drugs for 15 months (isoniazid and rifampin) was adminis-
tered. He was administered polyvalent pneumococcal and
Haemophilus influenzae vaccine and started on hydroxyurea
to avoid sickling crises. The patient subsequently improved
and final CSF analysis after completion of antibiotic treat-
ment showed resolution of the meningitis (see Table 1). The
patient was continued on anti-tubercular therapy and at the
1-year follow up was asymptomatic.
Thus the final diagnosis was a patient with heterozygous
sickle cell disease HbSD with mixed meningitis due to S.
pneumoniae and M. tuberculosis presenting as primary spon-
taneous ventriculitis with acute hydrocephalus.
The term sickle cell disease encompasses a diverse group
of patients with varied genotypic and phenotypic expression.
This patient was a compound heterozygote with both HbS and
HbD component about 27%. The patient had quite a delayed
clinical presentation at the age of 38 years. The associated
HbD fraction could have accounted for the milder and late
presentation of the disease. This is also evident from the
profile of his asymptomatic brother who had a higher level of
HbD. In addition, the patient had relatively high levels of HbF
(12.5%). The elevated level of HbF also alters the clinical
course in these patients.2 The disease has a milder clinical
course.
The susceptibility of these patients to infection with
capsulated organisms such as S. pneumoniae and H. influen-
zae is well known.3,4 This is due to functional hyposplenism
following autosplenectomy. Our patient had community-
acquired pneumococcal meningitis with associated ventri-
culitis. Primary ventriculitis is rare, the majority of cases
occurring following neurosurgical interventions. The etio-
pathogenesis of ventriculitis in this patient can be explained
by the reflux of the bacteria from the subarachnoid spaces,
which have been occluded by the inflammatory exudates in
the subarachnoid spaces.5 The othermodemay be bacteremia
with embolization of the bacteria to the choroid plexus. The
blood cultures were however sterile. Though the Gram stain
showed clumps of Gram-positive diplococci, the CSF on inocu-
lation on culture media was sterile. This could be due to the
empiric antibiotic treatment taken by the patient prior topresenting to the hospital. His CSF however was positive for
pneumococcal capsular polysaccharide antigen by latex
agglutination test and also by nested PCR analysis. Nested
PCR was used for detecting pneumococcal antigen. In this
assay, the gene for pneumolysin, a 52-kDa pneumococcal toxic
protein found in all strains, is amplified. This test has a high
sensitivity and specificity.6,7
In addition, the patient had acute hydrocephalus. Hydro-
cephalus as a late sequel of meningitis and ventriculitis is a
known entity.5,8 However, acute hydrocephalus as a mode of
presentation in pyogenic meningitis is less frequently known.
The mean delay in appearance of complications is 4—5 days.5
Thus in this patient themeningitic process, which had started
first, might have resulted in ventriculitis and hydrocephalus
over a period of 1 week.
The patient surprisingly had, on further CSF analysis, PCR
positivity forM. tuberculosis. The IS6110 uniplex PCRmethod
was used for detecting the bacteria. In this method, the
IS6110 DNA sequence of the bacteria is amplified. In compar-
ison with amplification of other mycobacterial proteins such
as MPB-64 and 65-kDa antigen, this assay has the highest
sensitivity and specificity.9 In a prospective, blinded study of
677 patients by Rafi et al., uniplex PCR had a specificity of
89% and positive predictive value of 94.69%.10
Mixed meningitis is a rare entity. To our knowledge, only
four cases of mixed meningitis with M. tuberculosis as one of
the organisms have been reported in the literature:11—14 two
had associated pneumococcal meningitis of which one had
undergone splenectomy 5 years earlier following trauma, one
had meningococcal meningitis, and one immunocompro-
mised patient had co-infection with Candida. The cause
for the mixed meningitis is not clearly known.
This case is reported to highlight a few issues. The age and
mode of presentation of patients with sickle cell disease is
varied, and depends upon the genotypic variations. This
aspect has been well highlighted in our patient. He became
symptomatic due to the HbS component; however, the asso-
ciated HbD component resulted in a delayed presentation.
His brother who had only the HbD and no HbS component was
asymptomatic. These patients need to be investigated and
managed aggressively whenever any doubt of septic focus
exists in the body so as to avoid life-threatening complica-
tions. This was a patient with undiagnosed sickle cell disease
and untreated fever who lapsed into altered sensorium after
1 week. A prior knowledge of his hematological condition
would have alerted the treating physicians to the probable
sequel. Hydrocephalus can in itself be a presenting feature of
ventriculitis and meningitis. Internal CSF diversion for these
patients in the presence of ventriculitis could cause shunt
infection and malfunction. Hence an adult with hydrocepha-
lus with fever should be evaluated for the presence of
ventriculitis prior to proceeding with the shunt, and if fea-
tures of infection are present, should undergo external
drainage of CSF and treatment with antibiotics.
With the high prevalence of tuberculous infection in
developing countries like India and the impaired immune
status of patients with sickle cell disease and other conditions
such as AIDS, co-infection with Mycobacterium tuberculosis
may not be so uncommon. Hence whether it should be looked
for in all cases of neuroinfection is a point to be given
thought. Hospital-based studies may be required for the
same.
562 CorrespondenceAcknowledgements
We would like to thank Dr Cecil Ross, Professor, Department
of Haematology, St. John’s Medical College and Hospital,
Bangalore for providing assistance in doing the HPLC.
Conflict of interest: No conflict of interest to declare.
References
1. Savitt TL. Herrick’s 1910 case report of sickle cell anaemia. The
rest of the story. JAMA 1989;261:266.
2. Sewchand LS, Johnson CS, Meiselman HJ. The effect of fetal
hemoglobin on the sickling dynamics of SS erythrocytes. Blood
Cells 1983;9:147.
3. Onwubalili JK. Sickle cell disease and infection. J Infect
1983;7:2—20.
4. Pearson HA. Sickle cell anaemia and severe infections due to
encapsulated bacteria. J Infect Dis 1977;13:S25—S30.
5. Eholie SP, Boni N, Aoussi E. Neurosurgical complications of
purulent meningitis in the tropical zone. Neurochirurgia
1999;45:219—24.
6. Mani R, Pradhan S, Nagarathna S, Wasiulla R, Chandramuki A.
Bacteriological profile of community acquired acute bacterial
meningitis: a ten-year retrospective study in a tertiary neuro-
care centre in South India. Ind J Med Microbiol 2007;25:108—14.
7. Salo P, Ortqvist A, Leinonen M. Diagnosis of bacteremic pneu-
mococcal pneumonia by amplification of pneumolysin gene frag-
ment in serum. J Infect Dis 1995;171:479—82.
8. Udani V, Udani S, Merani R. Unrecognised ventriculitis/meningi-
tis presenting as hydrocephalus in infancy. Indian Pediatr
2004;41:959—60.
9. Rafi W, Venkatswamy MM, Ravi V, Chandramuki A. Rapid diagnosis
of tuberculous meningitis: a comparative evaluation of in-house
PCR assays involving three mycobacterial DNA sequences, IS6110,
MPB-64 and 65kDa antigen. J Neurol Sci 2007;252: 163—8.10. Rafi W, Venkatswamy MM, Nagarathna S, Satishchandra P, Chan-
dramuki A. Role of IS6110 uniplex PCR in the diagnosis of
tuberculous meningitis: experience at a tertiary neurocentre.
Int J Tuberc Lung Dis 2007;11:209—14.
11. Arias Gomez M. Simultaneous meningitis caused by Candida and
tuberculosis in AIDS patient. Ann Intern Med 2001;18:479—80.
12. Kuczewski E. Mixed pneumococcal and tuberculous meningitis
after splenectomy. Monatsschr Kinderheilht 1977;125:800—1.
13. Levinsky RJ. Mixed pneumococcal and tuberculous meningitis.
Arch Dis Child 1974;49:325—8.
14. Yeh TH. Mixed meningococcal and tuberculous meningitis. J
Formos Med Assoc 1997;96:461—4.
Nitin Garg
Wasiulla Rafi
S. Nagarathna,*
A. Chandramuki
Sangeetha K. Seshagiri
Pramod K. Pal
National Institute of Mental Health and Neurosciences,
Hosur Road, Bangalore, 560029, India
S. Satish
Apollo Hospital, Bangalore, India
*Corresponding author. Tel.: +91 80 26995153
E-mail address: nagarathnachandrashekar@gmail.com
(S. Nagarathna)
Corresponding Editor: William Cameron, Ottawa, Canada
7 June 2007
doi:10.1016/j.ijid.2008.01.008Actinomycosis of the appendix: diagnostic and
therapeutic considerations
Actinomycosis is a subacute-to-chronic bacterial infection
that may involve many tissues, resulting in the formation of
granulomas and abscesses that drain through sinuses and
fistulas. There are many types of Actinomyces, with Actino-
myces israelii being most often the cause of actinomycosis in
humans. Primary bowel involvement is rare, but it has
increased in frequency over the last few years. We present
a case of actinomycosis of the appendix presenting with the
picture of subacute appendicitis.
A 31-year-old male patient presented to the emergency
department complaining of subacute pain in the lower right
quadrant of the abdomen. The pain had appeared two weeks
previously and had subsided three to four days later only to
subsequently reappear with a feeling of abdominal distention.
The pain was described by the patient as a ‘bite’. Initially, the
pain was located in the hypogastrium and during the last three
days in the lower right quadrant of the abdomen. There were
noassociated symptoms (suchas fever, lossof appetite, nausea
or vomiting, diarrhea, or dysuria). The patient’s past medical
history was without significant problems.
At presentation the patient was afebrile. His abdomenwas
soft and malleable and he mentioned pain in the lowermiddle and right region during deep probing. No mass was
palpable. McBurney, Rovsing, and psoas signs were all posi-
tive. Laboratory evaluation showed a slight leukocytosis with
a white blood cell count (WBC) of 11  109/l, without gran-
ulocytosis (neutrophils: 60%). All other laboratory results
were normal. An X-ray of the abdomen was normal. Ultra-
sonography of the lower abdomen showed no signs of appen-
dicitis or fluid collection in the Douglas pouch, but just an air-
distended colon.
We decided to proceed to typical appendectomy with the
presumed diagnosis of subacute to chronic appendicitis. Sur-
gery was performed under general anesthesia, through a
McBurney incision. The vermiformappendix (56 mm  12 mm)
mm) was found to be adhered by fibrous adhesion to the
posterior peritoneum; its serosal layer was thickened. The
mesoappendix (30  13  10 mm) was surrounded by fibrotic
tissue, with a hard (woody) consistency on palpation. A typical
appendectomy was performed. Exploration of the ileocecal
region revealednootherpathologicfindings.His postoperative
course was uneventful and the patient was discharged on
postoperative day 2.
Histology revealed acute suppurative appendicitis. The
wall of the appendix was infiltrated by an acute inflammatory
infiltrate (transmural infiltration). The epithelium of the
appendix showed focal ulcerations; the submucosa was fibro-
